PTEN depletion rescues axonal growth defect and improves survival in SMN-deficient motor neurons.
Phosphatase and tensin homolog (PTEN), a negative regulator of the mammalian target of rapamycin (mTOR) pathway, is widely involved in the regulation of protein synthesis. Here we show that the PTEN protein is enriched in cell bodies and axon terminals of purified motor neurons. We explored the role of the PTEN pathway by manipulating PTEN expression in healthy and diseased motor neurons. PTEN depletion led to an increase in growth cone size, promotion of axonal elongation and increased survival of these cells. These changes were associated with alterations of downstream signaling pathways for local protein synthesis as revealed by an increase in pAKT and p70S6. Most notably, this treatment also restores beta-actin protein levels in axonal growth cones of SMN-deficient motor neurons. Furthermore, we report here that a single injection of adeno-associated virus serotype 6 (AAV6) expressing siPTEN into hind limb muscles at postnatal day 1 in SMNDelta7 mice leads to a significant PTEN depletion and robust improvement in motor neuron survival. Taken together, these data indicate that PTEN-mediated regulation of protein synthesis in motor neurons could represent a target for therapy in spinal muscular atrophy.